Introduction
The total carbon dioxide in acid water having a pH value lower than 4 exists as a form of molecular C02 and carbonic acid (SKIRROW, 1905) .
Consequently, the concentration in acid water in governed by HENRY'S law though the solubility of carbon dioxide in acid water depends on water temperature, salinity and other factors. BOHR'S data showed that the concentration of C02 would not exceed 0. 31 mgC/l in fresh water when the concentration is an equilibrium of 0.033 % of atmospheric darbon dioxide (SKIRROW, 1905) (Fig. 1) . However, the concentrations in water of volcanic acid lakes in Japan having the pH values from 0.9 to 4.3 were higher than those of values governed by HENRY'S law (SATAKE and SAIJO, 1974) . These results suggest two sources of carbon dioxide supply in the lake : one is volcanic gases from fumaroles on the lake bottom, and the other is the biological decomposition of organic matter in water. The C02 contained in acid water in excess of the theoretical value would escape rapidly from the water surface into the atmosphere by diffusion until the equilibrium state is reached with atmospheric C02. In this study, the escape rates of C02 from acid water into the atmosphere were evaluated for some volcanic acid lakes in Japan based on the laboratory experiments and on the data of total carbon dioxide concentration in acid lake waters.
Methods
Total carbon dioxide concentration of water was determined with a infra-red C02
analyzer (SATAKE, SAIJO and TOMINAGA, 1972 
Results and Discussion
The supersaturated CO2 in acid lake water escapes rapidly from the water surface into the atmosphere. The escape of CO2 from acid water of Lake Yugama into the atmosphere was determined by SATAKE and AIJO (1974) as shown in Fig. 2 . As seen in Fig. 3 , the escape rate change mainly with varying of water temperature, though the rate was independent of pH below 4 (Fig. 4) . From the data, the relation between water temperature and to which 
Here the total amount of C02 which escapes from water surface to the atmosphere is shown as
where V is the volume of the mixing layer of the lake. The C02 which escapes from the lake water passed through the surface of lake and equation (6) can be obtained :
Where S is a surface area of the lake and C1 is a constant. From equation (s) and (6), 
Where d is a depth of the mixing layer in the lake and the escaping rate of CO2 from acid water of different depths can be obtained from the results of laboratory experiment shown in Fig. 6 . From the equation (4) and equation (7), we have
Equation (8) shows that tx changes with d and the ratio is constant as shown in Table 1 which escapes to the atmosphere seems, therefore, to be equal to the supply of CO2 minus consumption of that in lake water.
The amount of CO2 which escapes to the air from the unit area of lake surface, calculated from CO2 concentration of lake surface and the value of C1, are shown in 
